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ABSTRACT OF THE DISCLOSURE

Unsaturated polyester resins formed between polymeric
fatty alcohols and polycarboxylic acids necessarily includ-
ing o,B-unsaturated acids, hardenable compositions com-
prising these resins and copolymerizable ethylenically
unsaturated monomers such as styrene or vinyl toluene,
and resinous materials formed by curing these hardenable
compositions with a free-radial forming catalyst such as
an organic peroxide.

The present invention relates to unsaturated polyester
resins, to hardenable compositions containing the same,
to resinous materials formed by curing said compositions,
and to methods for making said resins, compositions, and
cured resinous materials.

It is known in the art that hard synthetic resinous
materials can be prepared by the copolymerization of
monomeric vinyl compounds, such a styrene or acrylates,
with so-called unsaturated polyester resins comprising
polyalcohols such as propylene glycol and diethylene
glycol and (a) «,B-ethylenically unsaturated dicarboxylic
acids, for example maleic acid and fumaric acid, and
optionally (b) polycarboxylic acids such as phthalic acid
and adipic acid. These resinous materials have found
many uses, particularly as coatings and in glass fiber-rein-
forced structures such as laminates.

Elastic resinous materials can be prepared from similar
commercially available unsaturated polyester resins in
which the proportion of «,g-unsaturated dicarboxylic acid
is decreased. The mechanical strength of these elastic
resinous materials is considerably reduced in compari-
son to that of the hard resinous materials, However, the
principal disadvantage of these elastic materials is their
high water absorption and, as a consequence, their low-
resistance to hydrolysis. For example, even after a few
hours’ treatment of the commercial products in boiling
water, crack formation and decomposition occur. Be-
cause of these disadvantageous properties, these elastic
resinous materials prepared from unsaturated polyester
resins are unsuitable in many uses, for example in the
electrical field and for use as water-resistant coatings.

The present invention relates to novel unsaturated poly-
ester resins and to hardenable compositions containing the
same in combination with one or more copolymerizable
ethylenically unsaturated monomers, particularly styrene
and vinyl toluene, optionally together with fillers and
other conventional additives. These compositions can be
cured by addition of a free radical catalyst, particularly
an organic peroxide, to form hard or elastic synthetic
resinous materjals not having the disadvantageous prop-
erties of prior art materials.

. In particular, the unsaturated polyester resins of the
invention comprise as their polyalcohol component a
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polymeric fatty alcohol which can.optionally be pre-
reacted with aldehydes, with alkylene oxides, or with
lactones, particularly . epsilon-caprolactone, 'respectively
to form acetals, ether-alcohols, or ester-alcohols,. all of
increased chain length.

According to a special embodiment of the invention, the
end groups of the unsaturated polyester resin molecule
have the formula —O—-CO—CH=CH—COOR, wherein
R represents hydrogen or an alkyl, cycloalkyl, or aralkyl
group which can also be substituted. : :

The polymeric fatty alcohols contained in the unsatu-
rated polyester resins of the present invention can be
obtained, for example, from poly-unsaturated fatty al-
cohols by polymerization in the presence of weak alkalis,
optionally in the presence of polymerizable mono-unsatu-
rated alcohols, For example, German patent publication
1,207,371, incorporated herein by reference, teaches poly-
meric fatty alcohols prepared by polymerizing unsaturated
fatty alcohols having at least 12 carbon atoms and in-
cluding at least 5 percent of poly-olefinically unsaturated
fatty alcohols, preferably by polymerizing poly-olefinically
unsaturated fatty alcohols having 16-24 carbon atoms.
Unreacted monomeric fatty alcohol can be more or less
completely removed after polymerization before the poly-
meric fatty alcohol is further reacted to form an unsatu-
rated polyester resin. -

Polymeric fatty alcohols useful in the present inven-
tion can advantageously also be obtained by the hydro-
genation of polymeric polycarboxylic fatty acids or of
their lower alkyl esters, or by the conversion of the
carboxyl groups of these substances into hydroxyl groups
by means of other reducing agents. U.S. Pat. 2,347,562
incorporated herein by reference teaches the production
of such fatty alcohols by the catalytic hydrogenation,
over copper chromite or zinc chromite, of polyene fatty
acids or their esters. For example, fatty alcohols are
prepared from polymers of tung oil fatty acid esters and
from esters of the fatty acids of dehydrated castor oil,
soya bean oil, and the like.

The polymeric polycarboxylic fatty acids or fatty acid
esters can in turn be obtained by the homopolymerization
of mono- and/or poly-unsaturated fatty acids or their
esters or by their copolymerization with other monomers.
Homopolymerization can be carried ut thermally, prefer-
ably in the presence of catalysts. Polymerization processes
and products of this type are disclosed in the following
U.S. patents, incorporated herein by reference: 2,482,761;
2,731,481; 2,793,219; 2,793,220; 2,955,121; 3,059,003;
3,076,003; 3,100,784; and 3,157,681. In general the po-
lymerization preferably involves fatty acids having 10 to
22 carbon atoms derived from animal, vegetable, mineral,
or synthetic sources. Homopolymeric fatty acids obtained
in this manner predominantly comprise dimeric fatty
acids together with portions of trimeric and monomeric
fatty acids. .

The preparation of polymeric fatty acids by.-copolym-
erization can take place by other methods, particularly
in the presence of catalysts. U.S. Pat. 3,271,432 incor-
porated herein by reference teaches the ionic copolymer-
ization of fatty acids and their esters with aromatic vinyl
compounds. Conjugated unsaturated fatty acids or their
esters are preferred for this purpose. Styrene, a-methyl
styrene, or vinyl toluene are employed as copolymerizable
compounds. ’

Throughout the specification and claims, the term “poly-
meric fatty alcohols” is meant to include difunctional and
polyfunctional alcohols in which two or more fatty alco-
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| molecules are linked directly or by bridging members,
1 includes chain-lengthened polyalcohols of the kind
closed immediately below.
olymeric fatty alcohols having chains lenigthened by
tal formation are suitably obtained by the condensa-
1 of polymeric fatty alcohols with aldehydes such as
maldehyde, benzaldehyde, or the like, in the presence
acid catalysts such as sulfuric acid, p-toluene sulfonic
d, or the like, in such an equivalence ratio that prod-
s having free hydroxy groups result. Chain lengthening
L also occur by reaction of one or more mols of an
ylene oxide such as ethylene oxide or propylene oxide
h each hydroxyl group of a polymeric fatty alcohol,
ereby ethers having free hydroxy groups are produced.
0, by reaction of polymeric fatty alcohols with lac-
es, hydroxy-terminated esters of longer chain length
produced.
\s a,B-unsaturated dicarboxylic acids, maleic acid or
waric acid are preferably incorporated into the poly-
'r resins.of the present invention for reasons of econ-
y. Cured resinous materials .of particular hardness are
ained with fumaric acid. On the other hand, for elastic
erials - the cheaper maleic acid anhydride.is advan-
ously used. The amount of o,p-unsaturated dicar-
ylic acid suitably is 20 to 100 equivalent percent of
total content of polycarboxylic acids in the polyester
n.
‘'olycarboxylic acids which can be incorporated, alone
in combination, by. condensation into the polyester
ns of the invention together with the «,8-unsaturated
irboxylic acids include, for example, the saturated
ar or branched aliphatic dicarboxylic acids with 4 to
C atoms conventionally employed, such as succinic
l, adipic acid, azaleic acid, sebacic acid, dimethyladipic
|, trimethyl adipic acid, 9- or 10-carboxy-stearic acid;
ter molecular aliphatic acids as polymeric fatty acids
the kind described earlier herein; aromatic polycar-
ylic acids with 8 to 20 C atoms, as phthalic acid, iso-
aalic dcid, terephthalic acid, tetrachlorphthalic acid,
ren-bis propionic acid, trimellitic acid, hydroaromatic
rcarboxylic acids with 8 to 20 C.atoms as tétrahydro-
ialic acid, 3,6-endomethylene tetrahydrophthalic acid
t acid), and the like.
1 addition to the polymeric fatty alcohols, one or more
r.polyalcohols can be incorporated by condensation
the polyesters of the present invention in amounts
0 90 equivalent percent of the total polyalcchol con-
. For example saturated linear and branched aliphatic
lcohols with 2 to 20 C atoms such as ethylene glycol,
aylene glycol, triethylene glycol, 1,2- and 1,3-propyl-
glycol arid dipropylene glycol, butanediol, hexane-
» meopentylglycol, and higher linear or branched chain
Icohols, can be used, as well as sulfur-containing ali-
ic di-alcohols such as thiodiethylene glycol, cyclo-
1atic di-alcohols with 6 to 20 Catoms such as 1,4
sthylolcyclohexane and the like, and araliphatic di-
hols with 8-20 C atoms such as bis (hydroxyethoxy-
iyl)-propane and 1,4-di(hydroxyethoxy)-benzene.
he preparation of the unsaturated  polyester resin
reeds by introducing all the raw materials into a re-
m vessel substantially at the same time, condensing
sterification until the acid number and hydroxy num-
have reached desired values which determine the av-
¢ molecular weight, which will lie between 750 and
for the polyester resins of the invention,
L a special embodiment of the invention which is of
icular significance for the production of ‘elastic cured
rous materials, practically all the end groups of the
rester have the formula

—O0—CO—CH=CH—COOR

rein R is hydrogen or alkyl, cycloalkyl, or aralkyl
ng up to 20 carbon atoms. These end groups  are
ved from e,g-unsaturated dicarboxylic acids such as
vic acid or fumaric acid, or from their mono-esters 75
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or anhydrides, and can be introduced into the polyester
molecule in different ways.

In general, in this embodiment of the invention a poly-
ester containing practically only hydroxy groups as ter-
minals is first prepared from a polymeric fatty alcohol
and other optional short-chain polyalcohols and one or
more dicarboxylic acids under conditions favoring poly-
condensation. The hydroxy terminals preferably are then
reacted with one mol of maleic acid anhydride per mol of
hydroxy groups using conditions under which no trans-
esterification occurs, that is at temperatures of 100°=150°
C., for example. In this case, the radical R in the general
formula for the end groups of the polyesters represents
hydrogen. The free carboxy groups can then be con-
verted more or less completely into ester groups (R
other than hydrogen) by reaction with monohydric al-
cohols under conditions under which no transesterifica-
tion takes place, for example at temperatures of about
180° C.

In an alternative procedure, a polyester having termi-
nal hydroxy groups is first prepared from polymeric fatty
alcohols and dicarboxylic acids and the terminals are sub-
sequently condensed with a monoalkyl-, monocycloalkyl-,
or monoaralkyl-ester of an «,p-unsaturated dicarboxylic
acid. In this case also, conditions are employed which
bring about substantially only condensation, that is par-
ticularly with exclusion of such catalysts as promote trans-
esterification. If the water of reaction released by the
condensation is continually removed, for example by op-
eration in vacuum or by azeotropic distillation, and trans-
esterification catalysts are excluded, this further conden-
sation can take place at temperatures of 150°-200° C.,
for example. Catalysts such as metal oxides, or entrain-
ing agents which promote the condensation reaction camn,
of course, be used. When the a,f-unsaturated dicar-
boxylic acid portion is present in the polyester as a diester,
it should preferably be in the trans-form, for example in
the form of fumaric acid units, as completely as poszible.

When polymeric fatty alcohols having chains length-
ened by ether or acetal formation or by reaction with an
alkylene oxide are employed, unsaturated polyesters use-
ful according to the invention are obtained merely by the
addition of maleic acid anhydride to the free hydroxyl
groups thereof, as described above. Further, the simplest
polyester according to the present invention, which to be
sure will have a relatively high acid number, is obiainad
when maleic acid anhydride is added to the hydroxny
groups of a polymeric fatty alcohol.

If the unsaturated polyesters of the invention are pre-
pared using polymeric fatty alcohols which bave been
obtained by the dimerization of highly unsaturated fatty
alcohols, such as linseed oil, they can be cored with
peroxides in the presence of a siccative accelerator to
obtain tack-free surfaces;

These polyester resins comprising polymeric fatty alco-
hols obtained by hydrogenation can optionally be modi-
fied by known techniques, for example by introducing
unsaturated components such as allyl ether groups or
poly-unsaturated fatty acids such as linoleic acid, or by
admixing small amounts of air-drying’ components such
as alkyd resins, linseed oil, linoleylmonomaleate, tri-
methylolpropane diallyl ether, and the like.

On hardening compositions containing such resins in
the presence of accelerators simultaneously acting as sic-
catives, such as cobalt salts, the already-small air-inhibi-
tion is further reduced and the swmiface becomes tack-
free. Substances soluble in hardenable compositions com- .
prising ethylenically unsaturated monomers and the un-
saturated polyester resins of the present invention, but
which become incompatible during polymerization and
which come out of the compositions to form an air-bar-
rier on the surface of films of the compositions, can be
used for the same purpose.

The ethylenically unsaturated monomers which are co-
polymerized with the unsatyrated polyester resins are
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vinylaromatic compounds, preferably, styrene, divinyl-
benzene, and vinyl toluene, or mixtures of these aromatic
vinyl compounds with other vinyl compounds such as the
acrylates, methacrylates, and allyl compounds. The
amount of unsaturated monomer should be 10 to 90 per-

~ cent by weight of the total amount of unsaturated mono-
mer and unsaturated polyester, Preferably 20 to 40 per-
cent by weight of monomer is employed. However, con-
siderably larger amounts are also possible, depending on
the intended field of use.

By the inclusion of larger amounts of materials such
as acrylates, methacrylates, or the monomaleates or
mono- or di-fumarates of monohydric straight chain or
branch chain alcohols preferably having more than four
carbon atoms and which can also contain ether linkages,
residual shrinkage after gelation can effectively be com-
batted. In unsaturated polyesters modified in this man-
ner according to the present invention, the equivalence
ratio of the double bonds derived from «,B-unsaturated
dicarboxylic acids to those derived from ethylenically un-
saturated monomers may be up to 1.5:1. )

Fillers or pigments can be incorporated into the curable
compositions comprising the unsaturated polyester resins
and unsaturated monomers in order to vary or improve
their working or final properties, or in order to minimize
shrinkage on curing. Suitable exemplary fillers and pig-
ments include: carbonates such as calcium and magne-
sium carbonate; oxides such as magnesium oxide, alumi-
num oxide, antimony oxide, iron oxide, and titanium
dioxide; silicic acid, for example quartz powder; silicates
such as magnesium silicate; asbestos, talc, and other

aluminates; carbon black; and the like, as well as mixtures .

of such substances. The amount of filler used can vary
over a wide range. With certain fillers or pigments, par-
ticularly those of the surface-modifying type, strength,
and extensibility can be considerably improved. The resins
of the present invention can also be used in combination
with glass fibers. Further, the usual agents for introducing
thioxotropic properties, such as silicic acid gels, can be
incorporated.

So long as compatibility is present, the unsaturated
polyester resins prepared according to the present inven-
tion can also be admixed with known unsaturated poly-
ester resins comprising short-chain dicarboxylic acids.

Copolymerization of a mixture of unsaturated mono-
mer and unsaturated polyester resin is generally effected
by free radical forming catalysts, i.e. particularly by or-
ganic per compounds such as benzoyl peroxide, di-t-butyl
peroxide, lauroyl peroxide, t-butyl perbenzoate, cumol
hydroperoxide, cyclohexanone peroxide, and methyl-ethyl
ketone peroxide, or by mixtures of these per compounds
by organic azo compounds, such as azo-bis(isobutyro-
nitrile). Known accelerators such as tertiary amines and
cobalt or vanadium salts of organic acids can be em-
ployed with the peroxides, optionally in combination with
mercaptans such as lauryl mercaptan and the like.

The hardenable compositions according to the present
invention containing unsaturated polyester resins are suit-
able for the preparation of hard to quite elastic cast
bodies. Further, they can be employed for the prepara-
tion of filled or unfilled formed bodies and Jaminates, sur-
face coatings, and adhesive compounds.

A better understanding of the preésent invention can be
had by referring to the following specific examples, given
by way of illustration. In the examples, parts by weight
are referred to. The resin properties given in the exam-
ples_ were in each case determined three weeks after
curing. i

EXAMPLE 1

In a reaction vessel provided with a stirrer and a de-
scending condenser with receiver, 1000 parts of a poly-
meric fatty alcohol, 177 parts of 2,2-dimethyl-propane
diol, 315 parts by weight of maleic acid anhydride, and
0.05 part of t-butyl-catechol were slowly heated to 200°
C. in 4 nitrogen atmosphere with distillative removal of

10

20

25

30

35

40

45

50

66

60

65

70

75

the water of reaction. The mixture was kept at this tem-
perature for 8 hours, toward the end of which a vacuum
of about 50 mm./Hg was applied.

The fatty alcohol employed was obtained by hydro-
genation of a commercial dimeric tall oil fatty acid. The
alcohol had a hydroxyl number of 195 and a monomer-
and trimer-content of 10 and 15 percent, respectively.

The reaction product had an acid number of 26. It
was dissolved in styrene to form a 70 percent solution.
which was combined with 2 percent by weight of methyl-
ethyl-ketone peroxide (40 percent) and, subsequently,
with 1 percent by weight of a solution of cobalt octoate
(1 percent cobalt). After about 1 hour at room tempera-
ture, gelation occurred.

The cured material had the following properties:

Hardness (Shore A): 83
Tensile strength: 114 kg./cm.2
Extension at break: 50 percent

The water absorption of the material was only 0.5
percent. After several hours’ boiling in water or.in 10
percent hydrochloric acid, the material was unchanged.

EXAMPLE 2

In an apparatus like that in Example 1, 324 parts of
a polymeric fatty alcohol of the type described in Ex-
ample 1 and 47.5 parts of fumaric acid were heated to
about 190° C. in the presence of (.02 part of t-butyl-
catechol with distillative removal of the water ‘of re-
action, The mixture was held at this temperature for 20
hours. Toward the end of the reaction, a vacuum was ap-
plied for one hour. The reaction product, which had an

-acid nuomber of 2.8 and a hydroxy number of 43.4, was

stirred at 100° C. for one hour with 0.01 part of t-butyl-
catechol and 25 grams of maleic acid anhydride, where-
upon its acid number reached 33.

The product was dissolved in styrene to form a 70 per-
cent solution. This was combined first with 3 percent by
weight of a 10 percent solution of dimethyl aniline in
styrene and subsequently with 4 percent by weight of a
50 percent benzoyl peroxide paste and then left to harden,

A hardened casting had the following properties:

Hardness (Shore A): 98
Tensile strength: 120 kg./cm.2
Extension at break: 20 percent

EXAMPLE 3

850 parts of a polymeric fatty alcohol of the type de-
scribed in Example 1 and 500 parts of a commercial
dimeric fatty acid having a monomer- and trimer-content
of 3 percent and 16 percent respectively and a saponifica-
tion number of 198 were heated to 220° C. with distilla-
tive removal of the water of reaction. The mixture was
maintained for eight hours at this temperature under a
vacuum of 50 mm./Hg. The product, which had an acid
number of 2.5 and a hydroxy number of 50, was reacted
for one hour at 150° C. with 107 parts of maleic acid
anhydride in the presence of 0.03 part of t-butyl-catechol.
The acid number of the addition product was 45.

The unsaturated polyester was dissolved in styrene to
give a 70 percent solution and stirred first with 1 percent
by weight of a commercial 4-butyl-hydroperoxide with
subsequent addition of 0.5 percent by weight of 2 vana-
dium accelerator solution. -

After hardening, the elastic material had the following
properties:

Hardness (Shore A): 82

Tensile strength: 50 kg./cm.?
Extension at break: 84 percent

The material was extraordinarily resistant to hydrolysis.
Even hour-long boiling with a 10 percent sodium hy-
droxide solution produced almost no change. '
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EXAMPLE 4

190 parts of a polymeric fatty alcohol like that em-
yed in Example 1 were heated to 230° C. with 400
ts of fluorene-9,9-bis(g-propionic acid) with distilla-
: removal of the water of reaction. The mixture was
d at this temperature for 15 hours with the applica-
1 of vacuum for the last hour. The resulting polyester
| an acid number of 2 and a hydroxy number of 54. It
s combined at 100° C. with 0.03 parts of t-butyl-
echol and then stirred with 135 parts by weight of
leic acid anhydride for one hour. .

Che unsaturated polyester so obtained, having an acid
nber of 46, was dissolved in styrene to give a 70 per-
t solution. This was stirred with 1 percent by weight
1 cobalt octoate solution (1 percent) and 2 percent by
ght of a 40 percent solution of methyl-ethyl-ketone
oxide, and then was left to gel and cure.

‘he cured material had the following properties:

‘dness (Shore A): 95
1sile strength: 122 kg./cm.2
ension at break: 50 percent

EXAMPLE 5

56 parts of a dimeric fatty alcohol having a hydroxy
aber of 202 and obtained by hydrogenation of a dis-
d commercial dimeric soya oil fatty acid having a
10mer- and trimer-content of 1 and 3 percent respec-
ly were heated to boiling with 19 parts of paraform-
thyde, 200 parts of xylene, and 2 parts of 2-normal
uric acid for two hotirs with partial reflux and sepa-
on of the water of reaction. 13.6 grams of water were
wered. After cooling to about 50° C., the mixture
neutralized with about 2 parts of 2-normal sodium
roxide and the xylene was removed by distillation in
mum. The hydroxy group-containing polyformacetal
he dimeric fatty-alcohol had a hydroxy number of
420 parts of the polyformacetal were combined with
. part of t-butyl-catechol, into which mixture 36 parts
naleic acid anhydride were stirred for one -hour at
°C.

he product was dissolved in styrene to give a 70 per-
. solution which was cured with 0.5 percent by weight
“cobalt naphthenate solution (cobalt content of 1 per-
) and 1 percent. by weight of methyl-ethyl-ketone
ixide.

he cured material had the following properties:

dness (Shore A): 86
sile strength: 60 kg./cm.2
:nsion at break: 65 percent

fter ten hours’ boiling in 10 percent sodium hydroxide
tion, the surface of the material was lightly rough-
I, but otherwise unchanged.

EXAMPLE 6

J36 parts of a dimeric fatty alcohol having a hydroxy
iber of 202 and obtained by hydrogenation of a dis-
d commercial dimeric soya oil fatty acid having a mon-
1 content of 1 percent and a trimer content of 2
ent were heated for 8 hours at 220° C. under a
wm of 50 mm./Hg with 200 parts of adipic acid. 95.2
s of maleic acid anhydride were added to this inter-
iate ester at 100° C. after the addition of 0.04 part
ydroquinone. An unsaturated polyester having an acid
iber of 46 was obtained.
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EXAMPLE 7

The unsaturated polyester of Example 6 was dissolved
in vinyl toluene to form a 60 percent solution which was
then cured with 1 percent by weight each of solutions of
cobalt. naphthenate (1 percent) and of methyl-ethyl-
ketone peroxide (40 percent).

A material having the following properties resulted:

Hardness: (Shore A): 68
Tensile strength: 63 kg./cm.2
Extension at break: 130 percent

EXAMPLE 8

44 parts of ethylene oxide were dropped into 273 paris
of a dimeric fatty alcohol having a hydroxy number of
204 and obtained by hydrogenation of a commercial di-
meric tall oil fatty ‘acid having a monomer and trimer
content of 10 and 16% respectively and containing 0.5
part of borontrifluoride-etherate, while the temperature
of the mixture was maintained at 30 to 40° C. The mix-
ture was washed with hot water (about 90° C.) and dried
Under vacuum at about 100° C. The ethylene oxide
lengthened polymeric fatty alcohol had a hydroxy num-
ber of 172. .

183 parts of the ethylene. oxide lengthened polymeric
fatty ‘alcohol and 25 paris of adipic acid were heated
under nitrogen to 200° C. for 8 hours with removal of
the water of reaction and under a vacuum of about 50
mm. Hg. The resulting polyester had an acid number of
3 and a hydroxyl number of 71. It was combined at 100°
C. with 0.01 part of thymoquinone and then stirred with
23.5 parts of maleic acid anhydride for 1 hour at 100~
120° . C.

The unsaturated polyester so obtained, having an acid
number of 63, was dissolved in styrene to give a 70 per-
cent solution. This was stirred with 2% by weight of
t-butyl perbenzoate and heated for 3 hours at 110-120° C,

The cured material had the following properties:

Hardness (Shore A): 64
Tensile strength: 32 kg./cm.2
Extension at break: 75 percent

What is claimed is:

1. A hardenable composition comprising a mixture of
(1) a resinous unsaturated polyester condensation poly-
mer formed between (A) a polycarboxylic acid com-
ponent comprising 20 to 100 equivalent percent of an
«,g-unsaturated dicarboxylic acid and up to 80 equivalent

" percent of a member selected from the group consisting
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he unsaturated polyester was dissolved in ‘styrene to - -

1 a 60 percent solution. This was stirred with 2 per-
by weight of a 10 percent solution of dimethyl

ine. in styrene and 4 parts of a 50 percent benzoyl

xide paste, and then left to cure. :

he cured material had the following properties:

dness (Shore A): 79
sile strength: 78 kg./cm.2
:nsion “at break; 125 percent

. H N

70

of saturated linear and branched aliphatic dicarboxylic
acids having 4 to 20 carbon atoms, polymeric fatty acids,
aromatic polycarboxylic acids having 8 to 20 carbon
atoms, and hydroaromatic polycarboxylic acids having
8 to 20 carbon atoms; and (B) a polyhydroxylic com-
ponent- comprising 10 to 100 equivalent percent of a
polymeric fatty alcohol and up to 90 equivalent percent
of a member selected from the group. consisting of satu-
rated linear and branched aliphatic di-alcohols, sulfur-
containing aliphatic di-alcohols, cycloaliphatic di-alcohols
having 6 to 20 carbon atoms, and araliphatic di-alcohols
having 8 to 20 carbon atoms, with (2) 10 to 90 percent,
by weight of the mixture, of styrene.

2. A cured resinous material comprising the polymeri-.
zation product of a mixture of (1) a resinous unsatu-
rated polyester condensation polymer formed between .
(A) a polycarboxylic acid component comprising 20 to
100 equivalent percent of an «,8-unsaturated dicarboxylic
acid and up to 80 equivalent percent of a member selec-
ted from the group consisting of saturated linear and
branched aliphatic dicarboxylic acids having 4 to 20 car-
bon atoms, polymeric fatty acids; aromatic polycarbox-
ylic acids having 8 to 20 carbon atoms, and hydroaromatic
polycarboxylic acids having 8 to 20 carbon atoms; and
(B) a polyhydroxylic component comprising 10 to 100
equivalent percent of a polymeric fatty alcohol and up to
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90 equivalent percent of a member selected from. the
group consisting of saturated linear and branched ali-
-phatic di-alcohols, sulfur-containing aliphatic di-alcohols,
cycloaliphatic di-alcohols having 6 to 20 carbon atoms
and araliphatic di-alcohols having 8 to 20 carbon atoms,
with (2) 10 to 90 percent, by weight of the mixture, of
styrene,
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